cases of early prenatal diagnosis of HME. Prenatal CNS ultrasound and MRI in the first case revealed ventricular asymmetry, midline shift with displacement of the occipital lobe across the midline, large dilatation mainly at the posterior horn of the left lateral ventricle, and a head circumference in the 90th percentile without involvement of the brain stem and cerebellum, as well as abdominal lymphangioma. Right hemispherectomy was performed at 3 months of age due to intractable seizures. The pathological specimen showed
Introduction
Hemimegalencephaly (HME) is a rare congenital malformation of cortical development characterized by enlargement and overdevelopment of one cerebral hemisphere [1] [2] [3] . The diagnosis is supported by the presence of abnormal gyration with variable types of cortical malformation in the affected hemisphere, dilated or constricted ipsilateral ventricles, displacement of the occipital lobe across the midline to the contralateral side, and thickening of the corpus callosum in the ipsilateral hemisphere [1] . In rare cases, there is hypertrophy of the ipsilateral brain stem and cerebellum [4, 5] . There are an isolated form and a syndromic form, in which cutaneous disorders may be observed [6, 7] .
Case Reports

Case 1
A 38-year-old woman, gravida 5, para 2-0-2-2, with a twin pregnancy was referred to our department at 24 weeks' gestation due to the detection of a large abdominal mass in one of the fetuses. On ultrasound, a dichorionic diamniotic pregnancy was diagnosed. Twin A had a concordant growth, and no anatomic abnormalities were observed. Twin B showed a giant multiseptate cystic mass covering the whole left hemitruncus from the left axilla to the iliac region ( fig. 1 ). Color and pulsed Doppler ultrasound revealed no blood flow within the mass. Neurosonography demonstrated ventricular asymmetry, midline shift with displacement of the occipital lobe across the midline, large dilatation mainly at the posterior horn of the left lateral ventricle, and head circumference in the 90th percentile ( fig. 1 ). The posterior fossa and cerebellum appeared normal. Prenatal MRI showed findings consistent with HME and an abdominal lymphangioma ( fig. 1 ). An elective cesarean section was carried out at 36 weeks of gestation. Twin B presented with macrocephaly and a purple-colored cystic mass in the left hemiabdomen, measuring 10 cm in diameter. Right hemispherectomy was performed at 3 months of age due to intractable seizures. The pathological specimen showed findings characteristic of HME. The enlarged hemisphere exhibited an increased consistency and malformed surface with excessive folding and irregular fusion of the adjacent gyri. Microscopically, the cortex was thicker and showed a disordered layering, loss of normal laminar organization, reactive astrogliosis, and poor gray-white matter demarcation. Neurofilaments immunohistochemistry (IHC) demonstrated the presence of a number of giant dysplastic neurons with prominent nucleoli in the cerebral cortex. Similar dysmorphic heterotopic neurons were also identified in the subjacent white matter and subpial layer. The abdominal lymphangioma was excised at 1 year of age, with the pathological specimen revealing a cavernous lymphangioma with involvement of adipose tissue and muscle. Currently, the patient is 3 years old, has severe mental retardation and her seizures are controlled with anticonvulsant treatment.
Case 2
A 36-year-old woman, gravida 2, para 1, was referred to our department at 21 weeks' gestation with suspected fetal congenital brain malformation. 2D and 3D neurosonography revealed asymmetry of cerebral hemispheres, midline shift with displacement of the occipital lobe across the midline, and dilation of the posterior horn of the left lateral cerebral ventricle ( fig. 2 ). Posterior fossa structures were unremarkable. HME was diagnosed, and the parents decided to terminate the pregnancy. Autopsy findings showed marked asymmetry between the cerebral hemispheres, with an increased cortical thickness and enlargement of the right cerebral hemisphere ( fig. 3 ). The total brain weight was 135 g (expected brain weight at 22 weeks' gestation is approximately 65 8 13 g). The abnormal hemisphere presented minimal sulcation, increased cortical thickness and ventriculomegaly, all findings which are consistent with the diagnosis of HME. Microscopic examination showed an increased cellular cortex with absence of layering, poorly defined gray-white matter delimitation and neuronocytomegaly, and accelerated cortical differentiation along with several migration anomalies and focal areas of polymicrogyria. Synaptophysin IHC displayed an acellular neuropilar region in the cortex and immature heterotopic neurons in the white matter. No other fetal abnormalities were observed.
Discussion
In the normal development of the brain, there exist two main processes: the development of the hemispheres and the corpus callosum, and the cortical formation with proliferation, migration and organization of the cortex, which occurs mostly between 12 and 20 weeks of gestation [2, 8] . Between gestational week 8 and the end of week 16, the neuronal precursors migrate in successive waves from their site of origin along radially aligned glial cells to the developing cerebral cortex [9] .
The pathogenesis of HME has been associated with a variety of mechanisms, including disturbances in differentiation, proliferation, and neuronal migration [2, 8, 9] . Histologically, the abnormal cortex and subcortical white matter show a disorganized cytoarchitecture with a lack of neuronal lamination and the presence of astrocytes, heterotopic giant neurons, and non-neuronal 'balloon' cells [10, 11] .
The major clinical features in affected children are mental retardation, developmental delay, psychomotor deficits, progressive hemiparesis, and intractable epilepsy [2, 7] . Marked hyperexcitability of the dysplastic cortex usually results in a catastrophic epileptic syndrome in patients with this entity. Seizures typically begin within the first 6 months of life. Secondarily, generalized seizures are common, and infantile spasms and tonic seizures can also occur [12] .
Treatment of HME, including total or partial hemispherectomy, although almost always both hemispheres are involved, is generally targeted toward seizure control [7, 12] . Hemispherectomy often contributes to total or partial control of the seizures and helps to facilitate the intellectual and physical development of the affected children [7, 12] .
Early prenatal diagnosis of this severe CNS developmental disorder has been rarely reported [13] [14] [15] [16] . Depending on the gestational age-related development, CNS neuronal migration anomalies can be detected by ultrasound, given that they cause a severe distortion of the brain morphology. In HME, fetal ultrasound shows an increased head circumference with marked ventricular asymmetry, midline shift with displacement of the occipital lobe across the midline, and large dilatation mainly at the posterior horn of the affected lateral ventricle. As shown in our report, early second trimester prenatal ultrasound diagnosis of HME is possible and reliable. In addition, the use of MRI may help confirming the diagnosis if the obstetrician is not aware of the existence of this entity. 
